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to the budget they made. The proposed system can identify the right audience 

and platform in which to be promoted for the product that is to be promoted. 
Keywords: This system is so precise in achieving this through data mining and data 
optimization. Here we use the firefly algorithm for data optimization. The 
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customers are interested in the product. 
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1. INTRODUCTION 

Data mining is massive platform for acquiring suitable and relevant information from numerous 
varieties of information storages. It is useful to explore large amount of information to discover its pattern and 
examine it [1], [2]. The first step of information mining is information gathering in the form of datasets from 
extraordinary database. This information is used to outline and fix problems. Such information is blended and 
accrued from numerous information assets. This information may be stored in textual content, databases or in 
similar form [3], [4]. The metadata is used to minimize the mistakes within the system of integration of 
information. In data mining the alternative trouble is of duplication of information. In such cases we can 
represent the information in the form of tables [5], [6]. The integration of information goals to lower repetition 
and maximum guarantee of not having effect on performance and dependency of information. The information 
is examined and observed to extract beneficial information from collected information. The information 
required for evaluation is mined from databases [7], [8]. The repository of facts with statistics includes variety 
of facts needed. The required facts are to be selected and gathered results in needed facts. The techniques to 
mine pattern from collected datasets using appropriate algorithms are decided to anticipate final results in all 
the cases [9], [10]. The mining consists of diverse work including clustering, prediction, classification, 
collection, evaluation etc. In the next phase the assessment of results is done in the context of enterprise goal. 
In this phase new necessities can get up because of invention of latest styles in the course of assessment of 
facts [11]-[13]. 
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This paper is organized in four main sections. Section | gives introduction and literature survey. The 
section 2 describes the method, section 3 describes the result and discussion and sections 4 describes the 
conclusion of the paper. 


2. METHOD 
2.1. Literature review 

In this section a detailed literature survey is conducted on related to digital marketing and its related 
parameters. The survey mainly focused on the attributes like digital marketing, media planning, integrated 
marketing communication, marketing innovation, communication technologies, advertising standards, brand 
development, dialogic communication, multimedia tools, and social networking. Use of all these attributes is 
examined through the literature survey. The details of the literature survey are discussed in the subsequent section. 

Mokoena et al. [14] described that digital evolution have changed advertising pattern globally and 
outdated business models used by South African adverting agencies are losing their customers towards their 
competitors those are using digital platform. The study investigated the extent and implications of digital 
disruption. The authors identified six significant factors for operations in digital advertising agencies. The 
factors included are mainly related with characteristics, sustainability, effectiveness, skills, capabilities, 
structure and process. The authors developed a framework for marketing decision makers based on digitalised 
business environment to provide smoother transitions of advertising agencies. 

Tam et al. [15] stated the practice of integration in media planning is explored in the form of 
advertising and marketing. The consideration of public relations practitioner perspective is limited. The authors 
conducted interview of 25 public relations practitioners in Australia. The interviews resulted in the conclusion 
that the public relations practitioners are influenced by stakeholders beyond consumers. The authors recognised 
the need for improvement based on existing model. Authors offered a study based on interdisciplinary 
integration and opportunities for public relations to enhance practice. 

Butkouskaya et al. [16] discussed that the integrated marketing communication (IMC) and dynamic 
capability theory are the source of competitive advantage. The strategic orientation, IMC helps to influence 
customers, market and financial performance. The market orientation has a direct relationship with IMC. The 
developed countries have relationship between technology orientation and IMC. In developed and emerging 
economy, the implementation of IMC gives competitive advantage over the rivals. 

Purchase and Volery [17] discussed, the marketing innovation in the from of new market practices 
including changes in the design, promotion, distribution and pricing of a product or service. The authors 
described marketing innovations need to be merged with technology. The innovations in distribution channels, 
branding strategies, communication types, pricing mechanisms is essential. Digitization is a key for marketing 
innovation. The trend growing towards cocreation, service-dominant logic and user community perspectives. 

Lee and Cho [18] stated, the new communication technologies have changed the way of communication 
and interaction with customer through digital media. The authors identified key trends as digital advertising, data- 
driven marketing communication, use of artificial intelligence in advertising production, big data in advertise 
execution. The digital advertising will be the future as per the authors perspective. 

Liu et al. [19] stated, the advertising standardization has been moved towards mobile advertising. The 
marketers need to understand the importance of mobile advertising. The authors examined the impact of mobile 
advertising on young Australian and Chinese consumers. The authors found that, the mobile advertising have 
positive impact on functional value followed by credibility and interactive value. 

Vollero et al. [20] stated, due to the digital marketing, IMC have lost customer centric focus. The 
traditional market created brand value replaced by buyer and seller co-created values. The new approach of 
marketing represents the multidimensional IMC approach. The issues about community-centric orientation, 
emergent strategy, hybrid communication, reciprocity-based assessment highlights global perspective of IMC. 

Schultz et al. [21] described, the focus of media planning is on message distribution. The media 
planning focus is mainly on optimization models. The models based on the assumptions of purchasing journey 
driven by media exposures. The authors focused on consumer generated media consumption model. Authors 
considered the media influence on consumption model. The authors used US-based data set to demonstrate the 
model. The authors claimed that, the proposed approach is more superior than the traditional models. 

Liljedal and Dahlén [22] investigated, how consumer react to the brand for development of new 
product. The main focus of the author is on consumer ideation, selection of product, marketing, consumer 
evaluation of product, and brand perception. The consumer participation in new product ideation impact more 
positively on product brand and ratings. Oliver and Fitzgerald [23] described, the social media plays important 
role in an organization for dialogic communication. The dialogic approach helps organizations to gain support 
the support of stakeholders. 
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Ham and Lee [24] stated five unique factors of internet media personality including intelligent, 


amusing, sociable, convenient and confusing. The pair of brand and internet media personality leads to 
advertising brands. Tafesse and Korneliussen [25] examined that whether using multimedia tools at multiple 
customer touchpoint leads to better marketing performance. The results show that using multimedia tools for 
the trade show campaign leads to better level of marketing performance. The authors used multiple regression 
analysis to test propositions of study. 


Chin [26] explored the user motivation to use social networking on responses to social media 


marketing. The two type of social media marketing is discussed by the author including digital adverting and 
virtual brand community. The use of social networking has varying effects on social media marketing. The 
result shows the key implications for social media marketing use in social networking. 


2.2. Summary of literature review 


This section summarizes the literature survey. The parameters used for the summary are title of the paper, 


author, attributes described in the paper, advantages of the work, shortcomings of the work. The Table | gives 
detailed summary of the literature survey. The conclusion of the summary is given in the subsequent section. 


Table 1. Summary of literature review 


Sr. No. Title of the paper Authors Attributes described Advantages Shortcomings 
1 A framework for the sustainability Mokoena et Digital Marketing Decision based on No attributes other 
of advertising agencies in an al. [14] six parameters of than digital 
emerging economy: the case of digital marketing marketing 
South Africa 
2 Towards greater integration in Tam et al. Media planning Interdisciplinary Public relations is 
media planning: Decision-making [15] integration taken the main focus of the 
insights from public relations under consideration _ study 
practitioners 
3 Strategic antecedents and Butkouskaya IMC Market orientation No other technology 
organisational consequences of etal. [16] is considered explored than IMC 
IMC in different economy types 
4 Marketing innovation: a Purchase and Market Innovation Digitalization is the The technology 
systematic review Volery [17] key details are not 
explained in depth 
5 Digital advertising: present and Lee and Cho Communication Use of artificial The artificial 
future prospects”, International [18] Technology intelligence intelligence 
Journal of Advertising techniques are not 
discussed in details 
6 Culture, Perceived Value, and Liu et al. Mobile Advertising Advertising The technology 
Advertising Acceptance: A Cross- [19] standardization details are nor 
Cultural Study on Mobile taken under discussed in depth 
Advertising consideration 
7 IMC in digitally-empowering Vollero etal. Multidimensional Hybrid Technology details 
contexts: the emerging role of [20] Integrated communication is are not clear 
negotiated brands Marketing used to contact 
Communications customers 
8 Consumer-driven media planning Schultz etal. Media planning Consumer generated Consumption model 
and buying [21] media consumption attributes are not 
model is taken under explained 
consideration 
9 Consumers’ response to other Liljedal and Branddevelopment Consumer ideation Methods of brand 
consumers’ participation in new Dahlén [22] is considered for development are not 
product development item selection explored 
10 Industry and agency views of Oliver and Social media Dialogic approachis The technology part 
social media: Issues implementing _ Fitzgerald the focus is not explained in 
dialogic communication [23] details 
11 Internet media personality: Scale HamandLee Internet media Advertising brandis The techniques of 
development and = advertising [24] the focus scale development 
implications are not explained in 
depth 
12 Examining the effect of using Tafesse and Marketing Multimedia tools are Multiple regression 
multiple media tools on the Korneliussen performance used for marketing is the only tool used 
marketing performance of [25] to measure 
organizations in a trade campaign performance 
environment 
13 Interactive Digital Advertising vs. Chin [26] Media marketing Social networking is The social media is 
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Exploratory Study of User 
Motivation and Social Media 
Marketing Responses in Taiwan 


used for marketing 


the only tool used for 
marketing 
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All the papers reviewed in the literature are focusing on either one of the attributes of the 
communication or the technology details are not explored in the proper depth. Hence the system is proposed 
which uses data mining and data optimization techniques. The system identifies right audience and platform 
for the advertise placement/promotion of product. The proposed system uses K-means algorithm for clustering 
of data and firefly algorithm for optimization. 

The subsequent section going to describe methodology used in the proposed work. The data mining 
algorithms including K-means clustering and firefly are used in this paper. Data mining technique is preferable 
to the format where data is obtained from the user across various sources. The K-means algorithm is used for 
clustering of data. 


2.3. K-means clustering algorithm 
The benefits of using k-means algorithm is to have better performance, celerity and briefness. These 

set of rules relies on good deal of preliminary dots. The set of rules based on course features and do the use of 

gradient techniques. Preliminary cluster focal factor is not always proper, complete set of rules effortlessly 

sinks into nearby minimal factor. If the distance between points is smaller the similarity is more. 

-  K-means is a set of rules totally based on dividing the given data in the form cluster. 

- The set of rules uses unsupervised approach and mainly applicable in statistics mining and sample 
recognition. 

- Minimizing cluster overall performance index, square mistakes and mistakes are the foundations of these 
set of rules. 

- To optimize the outcome, the set of rules attempts to discover K divisions. 

- At first select few dots to symbolize preliminary the cluster focal factors. (Normally, K pattern dots are 
selected) 

- Collect last pattern dots to their focal factors according to the criteria of minimum distance. 

- Then we get a preliminary class. If the class is unreasonable, it can be altered by repetitive iterations until 
affordable class is obtained. 


2.4. Firefly algorithm 

Another algorithm used in this work is a firefly algorithm. The firefly is also set of rules primarily 
based on flashing styles and conduct of fireflies. Firefly algorithm makes use of 3 idealized rules. 
- One firefly is interested in multiple fireflies regardless of their sex. 

- Beauty is proportional to the brightness. Lower weight means distance is more. 
- Brightness of firefly is decided with the help of panorama of goal function. 

The Figure 1 shows a block diagram of how the firefly algorithm is applied on the dataset for 
optimization of data. Initially data is collected from user, the formatting of collected data is performed using 
data mining. The firefly algorithm is used for optimization of formatted data. The variable input value is used 
for data optimization and further data optimization is performed. The finally optimized data is used for solution 
across the country/platform for the certain product(s). 


Collecting Data 
from Users 
Formatting 
collected data Further Data Solution Across 
3 sees ea . 
using Data Optimization Country/Platform 
Mining 
Data ; 
Optimization Variable Value 
using Firefly as an Input 
Algorithm 


Figure |. Block diagram of data optimization using firefly algorithm 


3. RESULTS AND DISCUSSION 
This work does data optimization of countries and advertising platforms with the help of real 
marketing dataset. The data set is used from the open source data repository named Kaggle. The bar graph 
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given in Figure 2 shows relation between the people of different countries and their interest in number of 
products. To form the number of clusters Elbow approach has been used. Elbow approach is one of the most 
famous approaches to discover most desirable variety of clusters. The approach uses an idea of within cluster 
sum of squares (WCSS), which defines overall versions inside a cluster. The model is trained using number of 
clusters obtained from WCSS. 

The Figure 3 shows the visualization of five different clusters differentiated by colours. The clusters 
are shaped among the parameters of the dataset spending score and previous purchases. The image depicts the 
different types of customers or audiences who have different ways of spending and purchase limits. The data 
that is obtained from clustering is further used for data optimization to get the final optimal data for the product 
promotion in each country and ad platform. The firefly algorithm is used in this work to optimize the data. 
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Figure 2. Number of product vs people interested Figure 3. Clusters of spending score vs previous 


purchase 


The Figure 4 shows the data of each country that is optimized using Firefly algorithm with the base 
of 10k, which is assumed to be the overall target. The data is optimized in the way to scale the promotion of 
the product to the given extent. Each country is scaled based on the user behavior which is observed during the 
trial period of the ad placement, which is published prior to the final ad placement. 


Country Vs. Leads 
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Country 


Figure 4. Optimized country data 


Here Figure 5 shows the same optimization which is done to scale the product promotion to the desired 
level but in the means of ad placement platforms and social networks. As usual the leads that are to be generated 
are scaled based on the user’s behavior in each platform in the trial period. This process can be done to all the 
parameters that are scalable and which requires huge capital. 

The Figure 6 shows the data that is optimized based on the platform targeted by a single country. Here 
for research purposes the data is obtained from a single country. This should be done with each country to get 
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a precise map of the audiences who are distributed over country, platform, and other factors in which the 
customers are divided. The data that is optimized differs to the type of the product that is introduced. The data 
so far processed is applicable only for a single product and differs for other products. Thus, this whole cycle 
should be repeated every time a new product is introduced to the market. 


Platforms Vs. Leads 
5000 
4000 
3 3000 
3 

4 2000 

s ii 
0 

FB IG IN G ¥T 

Platforms 


Figure 5. Optimized platform data 
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Figure 6. Data optimized based on platform in a country 


4. CONCLUSION 

The proposed system gives the prior information about the customers/audience for the product before 
going for a large-scale promotion for the product in the given market. Most of the existing techniques will 
provide the information about the audience and the taste of the audience with which the product is targeted. 
The suggested techniques act as an efficient tool to provide information about the audience or potential 
customers who are distributed digitally geologically and other factors which divide the people. The whole cycle 
of data mining and data optimization repeats for each product that is promoted. This is done to increase 
efficiency, since the nature and market of the product differs from product to product. 
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